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mass was assessed at autopsy after PROG PACE and REC and in NORMAL
dogs, Ventricular ANP was assessed by sensitive and specific immunohisto-
chemical staining for ANP 1-28,
NORMAL PROG PACE REC
LVEDd (mm) 39 ± 2 50 ± l,t 49 ± l,t
EF(%) 49 ± 5 21 ± 3,t 37 ± 2,t
PCWP(mmHg) 2.3 ± 0.6 21,5 ± 38' 7,5 ± 09'#
CO (Llmin) 313 ± 0,18 1.47 ± 0,23' 3.58 ± 034 #
LV mass (g/kg) 4,6 ± 03 5.4 ± 03 t 55 ± 0.2,t
ANP(pg/mL) 46 ± 8 181 ± 59' 68 ± 15
, = p < 0.05 vs NORMAL; t = p < 0.05 vs pre-RVP; # ~ P < 0.05 vs PROG PACE
Immunohistochemistry was markedly positive for ANP in ventricular my-
ocardium in both PROG PACE and REC dogs, Immunostaining of NORMAL
ventricular myocardium was negative, These studies confirm that circulating
ANP more closely parallels changes in cardiac filling pressures as compared
to cardiac dilatation and/or ventricular hypertrophy, In contrast local ventricu-
lar ANP emerges as a sensitive local tissue marker for ventricular hypertrophy
and dilatation in this novel model of heart failure and ventricular remodeling,
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1727-61 In Vivo Noninvasive Assessment of Left Ventricular
Function in Transgenic Mice with Phospholamban
Deficiency and Over-expression
Saeb F, Khoury, Evangelia G, Kranias, Nancy Ball, Richard A Walsh, Brian D, Hoit
University of Cincinnati: Cincinnat/~ OH
Recent data suggest that phospholamban (PLB) modulates basal and beta
agonist-stimulated myocardial contractility in the isolated heart, To determine
the physiological role of PLB in vivo, anesthetized wild type mice IWT, n = 5)
and transgenic mice with PLB gene targeted ablation (PLB-KO, n = 4) and
overexpression (PLB-DEF, n = 5) were studied with 2D-guided M-mode and
Doppler echo using a 9 MHz imaging and 5-7,5 MHz Doppler transducer
(Interspec CX 200), Data were acquired in the baseline state (BASE) and af-
ter isoproterenol (ISO) injection (1 JLg/mg Lp,), Shortening fraction (SF) was
calculated from M-mode, The peak early transmitral (Ev) and aortic (Aov) ve-
locities and ejection times were measured using Doppler and the heart rate-
corrected velocity of circumferential shortening (Vcfel was calculated,
CON PLB-DEF PLB-OE
BASE ISO BASE ISO BASE ISO
HR (bpm) 282 ± 49 349 ± 55' 322 ± 143 424 ± 43 217 ± 34 355 ± 51'
SF(%) 41 ± 3 64 ± 3' 46± 4 62 ± 3' 41 ± 4 65 ± 4'
Vefe (eire/5) 10 ± 3 22 ± 3' 18 ± 7 27 ± 7 7 ± 1# 20± 4'
Ev (em/sl 40 ± 12 50 ± 3 82 ± lOt 89 ± 16t 44 ± 9# 62 ± 10'#
Aov(em/s) 65 ± 4 75 ± 17 109 ± 15t 108 ± 7t 68±6# 89 ± 7*
mean ± SD; 'p < 0.05 vs BASE; t P < 0,05 vs CON, # vs DEF, ANOVA
We conclude; 1) Phospholamban regulates basal left ventricular function
in vivo and modulates the sensitivity to f3 adrenergic stimulation; 2) Assess-
ment of left ventricular function under varying physiological conditions in
mice can be performed noninvasively,
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1728-1 I Determination of Stenosis Length by Magnetic
Resonance Coronary Angiography
Walter J, Rogers, Christopher M, Kramer, Therese M, Theobald, Nathaniel Reichek,
Medical College of Pennsylvania, Allegheny General Hospital, Pittsburgh, PA
Magnetic resonance coronary angiography (MRA) can identify significant
stenoses (>50%) as regions with reduced signal intensity due to disturbed
intraluminal flow. To determine whether MRA stenosis length reflects true
lesion length by x-ray angiography (XA). 12 patients (10 male and 2 female;
age 65 ± 8 years) underwent both MRA and XA with an average of 2,1 ± 1,7
days between procedures, MRA was performed with the patient prone on
an elliptical spine coil using a fat suppressed, TurboFlash, breath hold, seg-
mented k-space sequence during late diastole, MRA defects were quantified
off-line by manual tracing of digital images, XA stenoses were analyzed from
35 mm cine films using an electronic caliper which reported defect length,
stenosis diameter and area, Matched MRA-XA stenoses included 5 in the left
anterior descending (LAD). 8 right coronary artery (RCA) and 2 left circumflex
(LCX), MRA and XA results were highly correlated (r = 0,96), MRA reported a
slightly longer stenoses length 9,65 ± 2,0 mm versus 8,32 ± 2,1 mm for XA
(p < 0,05 paired t-test), The ratio (MRA stenosis length/XA stenosis length)
was not dependent on stenosis severity, absolute stenosis lumen diameter
or area (MAN OVA), Thus, in addition to detecting the presence of coronary
lesions, MRA allows quantification of stenosis length,
8' 25 -:r-----.--,-----r--.--......r=--,
.§., 20 -:t--t---+--+e..........t---+---1
.c
bil 15+--f--+~4-+--f-~
=
.:J 10 -±---t-'7""+--t------l--t----1
~ 5
.....
~
o"'ti".................r...................t-r-r~.......,.f
o 5 10 15 20 25
X-ray Length (mm)
04:15
1728-21 Current Limitations of Two-Dimensional Breath-Hold
Magnetic Resonance Coronary Angiography
Albert C. van Rossum, Johannes C. Post, Mark B,M, Hofman, Jaap Valk, Cees
A. Visser. Free University Hospital, Amsterdam, The Netherlands; Interuniversity
Cardiology Institute of the Netherlands, Utrecht, The Netherlands
Purpose: Two-dimensional k-space segmented breath-hold magnetic res-
onance angiography (2D-MRA) was recently reported to be a sensitive
and specific technique for the detection of proximal coronary artery (CA)
stenoses, We investigated its accuracy in pts referred for X-ray contrast
coronary angiography(X-CCA) and report on encountered current limitations,
Methods: 20 Pts (17 male; mean age 57 years) referred for X-CCA because
of angina pectoris underwent a 2D-MRA study of the proximal major epicar-
dial Cf>:s (RCA, LMCA, LAD, LCx), X-CCA demonstrated normal Cf>:s in 5 pts,
In 15 pts 7 proximal stenoses of 50-70% (4 RCA, 1 LMCA, 1 LAD, 1 LCx),
11 of 70-90% (4 RCA, 4 LAD, 3 LCx), and 4 >90% (1 LMCA, 3 LAD) were
demonstrated, 1 Mm overlapping images of transverse and oblique orienta-
tions were obtained at 1.5 Tesla, using a surface coil, with pts in prone posi-
tion, A k-space segmented gradient echo acquisition (TE 8 ms, TR 16.4 ms)
with fat-suppression was used, Slice thickness was 4 mm and in-plane res-
olution 1,2 x 2.4 mm2 Images were evaluated by 2 experienced physicians
in consensus for: 1, Identification of major epicardial Cf>:s, 2, Recognition of
side branches and 3, Presence of stenoses, Results: 1, All proximal segments
could be positively identified by 2D-MRA. 2, Identified were segments from
20 out of 31 proximal RCA side branches (65%). 16 out of 30 LAD diagonal
branches (53%) and 1 of 18 LCx obtuse marginal branches (6%), 3, Of 22 sig-
nificant stenoses (>50%! on X-CCA, only2(1 RCA 70-90% and 1 LAD >90%)
were 'surely' demonstrated; 7 stenoses were 'possibly' present (1 RCA 50-
70%,2 RCA 70-90%,1 LM 50-70%, 1 LM >90%,2 LAD 70-90%) and 13
stenoses were judged 'not' to be identified, Conclusions: 2D-MRA is capa-
ble of correctly identifying proximal Cf>:s and segments of 47% of its side
branches, but in its current state has a low sensitivity (41 %, including 'possi-
ble' identifications) for the detection of significant CA stenoses,
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Contrast-enhanced Electron Beam Tomography for
3-D Reconstruction of Coronary Arteries: Detection
of Stenoses and Documentation of Angioplasty
Success
Werner E, Moshage, Stephan Achenbach, Bernd Seese, Kurt Bachmann,
Gudrun Hach, Markus Kirchgeorg, Medical Clinic /I (Cardiology), University of
Erlangen-Nurnberg, Germany
Non-invasive imaging of coronary arteries is complicated by their very
fast movements, We evaluated the potential of contrast-enhanced Electron
Beam Tomography (EBT, Ultrafast-CT) for the visualization of coronary artery
stenoses,
24 patients with angiographically documented coronary artery disease
were investigated, In 5 patients, EBT was repeated after angioplasty, Con-
trast agent was administered via a peripheral vein and ECG-triggered axial
EBT scans were obtained during breathhold (acquisition time 100 ms/slice,
table movement 2 mm/slice, slice thickness 3 mm), 3-D reconstruction of the
coronary arteries was performed as shaded surface display with a density
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threshold chosen to consider only the vessels' contrast enhanced inner lu-
men.
By administration of contrast agent, the mean density within the coronary
artery lumen was significantly increased from 18 ± 9.7 HU (mean value of na-
tive vessels) to 212 ± 78.3 HU (p < 0.001). 3-D reconstruction with a thresh-
old of 80 HU permitted selective visualization of the coronary arteries' inner
lumen in all cases. 9/11 hi9h grade stenoses and 5/5 occlusions of the proxi-
mal and mid LAD were clearly identified, as well as 3/4 high grade stenoses of
the proximal and mid RCA (with decreased image quality due to rapid vessel
movement). 2 high grade lesions of the LCX could not be identified. A follow-
up investigation after angioplasty in 5 patients (4 pts. LAD, 1 pt. RCA) clearly
visualized the increase in vessel lumen in all cases.
Electron Beam Tomography with intravenous application of contrast agent
permits the non-invasive imaging of high grade LAD stenoses. RCA and LCX
stenoses can be visualized with limited success. The outcome of angioplasty
can be documented.
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1728-41 Utility of Magnetic Resonance Imaging in the Study
of Pulmonary Arteries After Stents Implantation in
Congenital Heart Disease
M. Giulia Gagliardi, Jorge Casado, B. Polletta, M. Bevilacqua, P Guccione,
L. Ballerini. Bambino Gesu Hospital. Rome, Italy
Magnetic resonance imaging (MRI) has proved to be a reliable noninvasive
diagnostic technique in the evaluation of pulmonary arteries (PAs) size. There
is no previous experience about the usefulness of MRI in the study of PAs
anatomy after stents implantation. Ten pts (age 12 mos-l0 years) were sub-
mitted to implantation of 16 stents (6 in right PA and lain left PAl. Measure-
ments of the internal diameters of the PAs were made in the site of the stents
implantation by MRI and angiocardiography, utilizing the same projections.
MRI was performed within 1 month from the angiocardiography, which was
done at the time of stents implantation.
Resu/ts: a) excellent correlation between MRI and angiocardiographic es-
timates of the PAs diameters was obtained (r = 0, 93, p < 0.0001); b) there
were no artefacts due to the stents in MRI. Conclusion: our results, showing
a complete agreement between MRI and angiocardiography in determining
the size of the PAs, suggest the validity of MRI in the study of the PAs after
stents implantation. Therefore MRI may be a useful noninvasive technique in
the follow-up of pts with congenital heart disease submitted to stents implan-
tation in PAs.
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1728-51 Value of Magnetic Resonance Imaging in Assessment
of Coronary Artery Bypass Graft Patency and
Function: An Angiographically Controlled Study
Michel A. Galjee, Albert C. van Rossum, Teddo Doesburg 1, Machiel J. van Eenige,
Cees A. Visser. Dpt of Cardiology. Free University Hospital Amsterdam and
Interuniversity Cardiology Institute, the Netherlands; 1 Dpt of Radiology, Free University
Hospital Amsterdam and Interuniversity Cardiology Institute, the Netherlands
Magnetic resonance (MR) imaging offers the potential to assess coronary
artery bypass graft (graft) patency and flow.
The purposes of this study were firstly, to assess the graft function by mea-
suring the flow pattern and flow rate with use of MR cine gradient-echo (GE)
phase velocity imaging. Secondly, to investigate whether this technique has
additional value over spin-echo (SE) imaging for the assessment of graft pa-
tency.
Forty-seven patients with a previous history of CABG underwent angiogra-
phy and MR SE and cine GE phase velocity imaging. SE and GE images were
evaluated by 3 independent observers who were blinded forthe angiographic
results. The spatial mean velocity was measured at consecutive 50 ms inter-
vals throughout the cardiac cycle. Volume flow was calculated by integrating
average velocity x graft-area.
The 47 patients had 98 proximal aortotomies. Eighty-four grafts (19 oc-
cluded) were eligible for comparison of the results of SE and GE images.
The comparison of the results of contrast angiography and SE and GE MR
imaging techniques showed that both techniques had a high sensitivity (both
98%) and somewhat lower specificity 185% and 88%, respectively) for graft
patency. The strength of the interobserver agreement on GE images was
good (Kappa: 0.66), whereas on SE images it was moderate (Kappa: 0.51).
Graft flow was characterized by a balanced biphasic forward flow pattern.
The volume flow of sequential grafts to 3 regions (136 ± 106 ml/min) was
significantly higher than in single grafts (63 ± 41 ml/min, p < 0.01).
It is concluded that cine GE phase velocity mapping is a promising clinical
tool in the non-invasive assessment of graft patency and function.
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Identification of Significant Left-to-Right Intracardiac
Shunts by Velocity-Encoded, Phase-Difference, Cine
Magnetic Resonance Imaging: A Comparison with
Oximetry and Indocyanine Green Dye
W Gregory Hundley, Richard A. Lange, Hong F. Lee, Charles Landau, John
E. Willard, Dennis Pfeiffer, Ronald M. Peshock. University of Texas Southwestern
Medical Center, Dallas, Texas
Left-to-right intracardiac shunts with pulmonary (Op)to systemic (Os) flow ra-
tios of> 1.5: 1 are considered significant. Accordingly, this study was doneto
assess if velocity-encoded, phase-difference cine magnetic resonance imag-
ing (MRI) could reliably determine whether or not patients had Op/Os ratios
of> 1.5: 1. Twenty patients underwent MRI examinations followed within 1to
2 hours by cardiac catheterization. To measure flow, velocity-encoded, phase
difference M RI sequences were positioned perpendicula rly across the prox-
imal aorta and pulmonary artery (PA). These scans were 10 mm slices with
256 x 256 matrices, had fields of view ranging from 32 to 45 cm (yielding
voxel sizes of 1 x lax 1.3-1.7 mm), a flip angle of 40', a repetition time of
19.5 msec, and an echo time of 11 msec. Phase encoding grouping sizes of
2 or 3 were used to acquire multiple phase encoding steps for each frame
during each cardiac cycle, thereby reducing scan times. All scans were per-
formed with prospective ECG and respiratory gating. Op and Os were calcu-
lated by multiplying the heart rate by the sum of the flow for all frames of the
cardiac cycle in the PA and aorta, respectively. During catheterization, hydro-
gen appearance times were used to determine the presence of a left-to-right
intracardiac shunt (detects shunts with Op/Os 2: 1.01 :1). and oximetry and in-
dicator dilution techniques were used to quantitate the magnitude of shunt-
ing. Of the 20 patients, 11 had evidence of left-to-right shunting by hydrogen
appearance times. Compared to catheterization, MRI correctly identified the
9 patients without intracardiac shunts and the 3 patients (2 PFO and 1 ASD)
with insignificant shunts (Op/Os < 1.5: 1), as well as the 8 patients (6 ASD, 1
VSD, 1 PDA) with significant intracardiac shunts (Op/Os > 1.5:1). In conclu-
sion, velocity-€ncoded, phase-difference, cine magnetic resonance imaging
can reliably determine the presence or absence of a significant left-to-right
intracardiac shunt.
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Modulation of Cardiac Hypertrophy by Blockade of
the Renin Angiotensin System: Effects on LVH
Regression, Gene Expression, and Survival
Heribert Schunkert, Gunter Bruckschlegel. Stephan R. Holmer, Daniela Grimm,
Eckhard P Kromer, Gunter A Riegger. Klinik und Poliklinik fur Innere Medizin II,
University ofRegensburg, Regensburg, Germany
The aim of the present study was to investigate the contribution of the renin
angiotensin system to maintenance of pressure overload left ventricular hy-
pertrophy (LVH). Rats with fixed ascending aortic stenosis were treated with
either vehicle (VEH, n = 36), hydralazine (HYD, 20 mg/kg/d, n = 35). ramipril
(RAM, 10 mglkg/d, n = 35), or losartan (LOS, 40 mglkg/d, n = 16) during
weeks 6-12 after banding. We have previously demonstrated that compared
to sham (n = 36), VEH and HYD rats were characterized by a 1.8- 1.9-fold
increase of left ventricular to body weight ratios (LV/BW). whereas those aor-
tic stenosis rats treated with RAM or LOS displayed a blunted increase of
LV/BW (lA-fold; p < 0.05, each vs. HYD). We now extend these observations
demonstrating that myocyte cross sectional widths were increased by 150%
in VEH and HYD rats (p < 0.001, vs. sham), whereas ramipril and losartan
treatment resulted in myocyte widths that were only mildly elevated (53%
and 28%, respectively). Furthermore, VEH and HYD displayed a 14-15fold in-
crease of LV atrial natriuretic peptide (ANP) mRNA as well as a 44% decrease
of sarcoplasmatic reticulum (SR) Ca2+-ATPase (p < 0.001, vs. sham). In con-
trast. alterations of ANP and SR-Ca2+-ATPase mRNA levels were significantly
blunted by both RAM and LOS. The attenuation of LVH by RAM or LOS was
not explained by blood pressure reduction that was similar in the HYD group.
Finally, RAM and LOS decreased mortality (6 out of 51 animals; 11 %)as com-
pared to 20% in HYD and 31 % in VEH groups (p < 0.05).
In summary, blockade of the renin angiotensin system may promote re-
gression of pressure overload LVH on the macro-, and microscopical, as well
as the molecular level by mechanisms that are, in part, independent of hemo-
dynamic drug effects. LVH regression may improve survival despite persist-
ing pressure overload.
